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Abstract: A particular segmentation algorithm based on
IARD segmentation method was developed to segment
human thorax. The algorithm was implemented and
tested using Visible Human Man data. The study was
succesfully conducted in the Ragnar Granit Institute,
Tämpere University of Technology.

est priority. Actually, 'thorax' and 'empty space are segmented first and thereafter transferred back to the system.
Therefore the surrounding of the thorax (Fig. I ) does not
cause problems in further segmentation. The developed
algorithm is presented in figure 2 and has the following
steps:
Low-pass filteling

INTRODUCTION

IARD segmentation method was developed to segment
various tissues of the brain [3,1]. Soon it was realized that
the same method could be applied in the segmentation of the
thorax [2]. Due to great number of different tissues in the
thorax IARD method could not be utilized directly and
therefore the algorithm was modified. The entire project was
conducted in PentiumA{eXTstep environment.
The algorithm was tested using post-processed HVM
data consistin-q of 112250x250 pixel Sbit gray scale images.
An example of the data is given in frgure l. As seen in the
fi-eure l, the surrounding of the thorax does not appear black
and causes problems in segmentation.

Region glowing

Figure 2. Steps in the modified IARD segmentation method.
1. The input image is first low-pass filtered in order to correct for the high frequency errors on the image. Step I is not
essential, but makes further segmentation easier.
2. After step l, the filtered image is amplitude segmented
twice, and the results are stored as two independent bitmaps
(Fig. 2: Tissuel and Tissue2) which represent different tissues (e.g. bone and fat). Thereaffer, the tissues appear to
intersect in their intensities. This type of problem is solved

in step

3.

Figure l. VHM data example presenting horizontal section
of the thorax.

3. The region growing segmentation method is applied in a
process for solving the intensity intersection problem, and
also to detect additional tissues in the two images In addition, various drawing tools can be applied in order to edit the
images (e.g. line drawing, rectangle {ill, etc.).
4. Decision trees are applied in order to combine the three
images by applying the priorities.
5. The result of the segmentation is transf-erred back to the
system and further segmentation is carried on.

METHODS

RESULTS

The basic operation of the developed algorithm is very
similar to the original IARD method [1,3] with some exceptions: Only two amplitude segmentations are executed
simultaneously instead of three. Furthermore, the result of
the segmentation is transf'erred back to the system (Fig. 2: 5)
and applied in further segmentation. Such property enables
the complex segmentation of various tissues of the thorax.
A priority coefficient is defined for every tissue; A tissue
with higher priority may cover tissue with lower priority.
E.g., 'empty space' has the highest and 'thorax' has the low-

The entire set of VHM thorax images was segmented
succesfully according to the source data. Due to the resolution of 250 x 250 pixels very small details were not segmented accurately. On the other hand, particular tissues such
as the heart and main blood vessels were detected very accurately. The number of segmented tissues was 28 including
e.g. separated blood masses of the heart and main blood vessels. Due to such high number of tissues, anatomical knowledge of the thorax is essential and therefore anatomical atlas
was examined during the segmentation
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The entire segmentation procedure consumed about l6
hours of work. On the other hand, if only particular tissues
are needed to detect, time usage will be decreased consid-
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erably. An example of the results given in Figure 3 in
which the original and segmented data are presented.
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Figure 4. 3-D presentations of a part ol'the skeleton
masses (B) of main vessels, the heart, and

(A) and blood
lunss.
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